The opportunity for percutaneous treatment of coronary artery disease in unprotected left main artery has increased. This treatment possibility is based on favorable results in the literature. The objective of this study was to compare the demographic profile and results of percutaneous coronary intervention in patients with unprotected left main coronary artery lesions.
has increased. This management is based on favorable results from randomized clinical trials and registries comparing outcomes of PCI and coronary artery bypass grafting (CABG). [1] [2] [3] In fact, recent guidelines recommend PCI in patients with lesions in LMCA and favorable coronary anatomy, that is, with no diffuse and complex lesions. 4 CABG is still the therapeutic option to address the unprotected LMCA in several situations. In 2016, the NOBLE (Nordic-Baltic-British Left Main Revascularization Study), demonstrated that, despite similar mortality rates, the 5-year risk of major adverse cardiovascular events (MACE) was higher after PCI as compared to CABG. 5 In 2016, Nerlekar et al. published a meta-analysis limited to randomized clinical trials and found no differences in the results regarding clinical safety when comparing PCI using drug-eluting stents and CABG, in low surgical risk patients. In their conclusions, however, they stated CABG is a more effective strategy for revascularization, since PCI is associated with significantly higher rates of repeat revascularization and myocardial infarction in the long-term follow-up. 6 PCI seems to be equivalent to CABG as to mortality in pa tients with coronary artery disease in unprotected LMCA. In non-diabetic patients with lower anatomical complexity (SYNTAX score ≤32), PCI is a reasonable alternative to CABG, especially for ostial or mid-shaft lesions in LMCA. CABG is preferable in cases of diabetes, multivessel coronary artery disease or complex lesions (SYNTAX score >33), including distal bifurcation involvement. 7 The objective of this study was to compare clinical and angiographic profiles and the results of patients with unprotected LMCA lesion submitted to PCI.
METHODS
The study was approved by the Internal Review Board of the Hospital de Urgências de Goiânia, under protocol CAAE: 85497418.2.0000.0033. Information was collected from the database of Central Nacional de Intervenções Cardio vas culares (CENIC; http://www.corehemo.net/), and offi cial body of the Sociedade Brasileira de Hemodinâmica e Car diologia Intervencionista (SBHCI). CENIC is a registry of voluntary contribution, the input being provided by participating centers authorized to carry out PCI. The period considered in this study was 2006 to 2016. The clinical and angiographic characteristics of patients with unprotected LMCA lesions submitted to PCI procedures were listed. The interventional procedures performed, the in-hospital clinical outcomes, and the influence of variables of interest regarding mortality were also characterized.
The vessel flow before the procedure was defined by the Thrombolysis in Myocardial Infarction (TIMI) score. Patients with acute clinical presentation were classified as ST-seg ment elevation myocardial infarction (STEMI) or non-ST segment elevation acute coronary syndrome (NTSE-ACS). Multivessel coronary artery disease was defined as ≥50% stenosis in more than one main epicardial vessel. Thrombotic lesions were defined as those presenting images suggestive of thrombi in angiography. Left ventricular dysfunction was defined as ventricular ejection fraction <40%. The procedural success was considered <20% residual stenosis with no MACE, which included death (cardiac or non-cardiac), myocardial infarction (MI) or emergency revascularization procedures. Death was defined as all cardiac deaths, excluding those in which a non-cardiac cause was identified as the reason for the fatal event.
Statistical analysis
Data from patients with unprotected LCMA lesion submitted to PCI during the period 2006 to 2016, registered in the CENIC registry, were used. The period was divided into three intervals -2006 to 2008, 2009 to 2011, and 2012 to 2016. The Chi-squared test was used to compare continuous variables. Whenever necessary, the likelihood ratio test was employed. The analysis of variance (ANOVA) was used for comparison of categorical variables, and the Bonferroni correction method for multiple comparisons. In order to verify the influence of variables of interest in relation to mortality, the simple logistic regression model was used, and the 95% confidence interval was calculated. For all analyses, a significance level of 5% (p < 0.05) was set. The software Stata © , version 15.1 (StataCorp, Texas, USA) was used.
RESULTS
The sample consisted of 767 patients, with a mean of 1.01 procedure per patient, totaling up 772 interventions. The number of vessels treated was 815, of which 770 (94.5%) had stent deployment (798), a ratio of 1.04 stent/patient. The baseline characteristics of the sample are presented in table 1. There was a significant difference between the periods in the variables smoking, clinical presentation, and history of previous PCI in the interval from 2012 to 2016.
The angiographic characteristics are depicted in table 2. Thrombotic and calcified lesions were more frequent in the period from 2006 to 2008. Table 3 presents the characteristics of the procedures. A higher proportion of treated vessels/patient, stents/patient, use of drug-eluting stents or longer devices was observed from 2012 to 2016. Primary PCI or the prevalence of TIMI flow 0/1 before the intervention were more often reported in the 2006-2008 period.
In-hospital clinical outcomes are listed in Table 4 . No significant difference was found in the events studied. By simple logistic regression analysis (Table 5) , the clinical presentation of AMI increased, by 18.8 and 28.5-fold, the risk of death when compared to symptomatic stable disease or silent ischemia, respectively. Hemodynamic instability, multivessel coronary artery disease, or left ventricular dysfunction are also predictive variables of in-hospital mortality. 
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DISCUSSION
In selected patients, PCI is a safe and durable method for the treatment of lesions in unprotected LMCA, being an alternative to CABG, as corroborated by meta-analyses about this topic. 8, 9 However, in current practice, CABG is preferred by the clinical teams. With the current pharmacotherapy and advances in both surgical and percutaneous treatments, longer follow-up of the patients is required to establish similarities of the techniques. 10 In the FREEDOM trial, 11 which included 1,900 diabetic patients with multivessel disease who were randomized for PCI with drug-eluting stent or CABG, with a mean follow-up of 3.8 years, the rate of MI was higher in patients submitted to PCI as compared to CABG (13.9% vs. 6.0%, p<0.001). An important limitation is the follow-up time, given the long-term durability of surgical grafts, particularly non-arterial grafts. While 5-year patency has been well established, greater failure of venous grafts is verified between 10 and 15 years. In addition, first-generation drugeluting stents were primarily used. 12 The optimization of LMCA revascularization is critical, since this vessel supplies up to 75% of the left ventricular myocardium. Different strategies can be used to improve the outcomes of PCI in unprotected LMCA, including drugeluting stents. The first studies used devices known to be prone to increased risk of thrombotic complications. The advent of the new generation everolimus-eluting stents had a positive impact on the clinical evolution, since the absolute difference in safety and efficacy compared to the previous ones was progressively more pronounced, as the complexity of the lesions increased (for example, high anatomical SYNTAX score). 13 The DELTA registry has shown that PCI for ostial or mid-shaft lesions in LMCA was associated to clinical outcomes comparable to those seen with CABG in long-term follow-up, despite the use of first generation drug-eluting stents.
14 The in-hospital mortality of DELTA trial was lower than in our investigation, i.e., 2.5% vs. 8.8%, respectively, for all-cause mortality. It is important to remember that most studies excluded patients with MI and cardiogenic shock; however, this fact does not occur in CENIC database, the source of data herein presented.
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Naganuma et al. found an association between left ventricular dysfunction and MACE, including death. 15 In our study, this finding was also observed, and the risk of death was approximately six-fold greater in subjects with this presentation. Moreover, an association between mortality and number of diseased vessels was found in our investigation. There is a broad consensus that uncomplicated single or two-vessel coronary artery disease may be treat by PCI, while in the more complex three-vessel disease, CABG is justified. 16, 17 However, some factors, such as site of the lesion, degree of stenosis or calcification, also play a key role when making clinical decisions. 18 We also found a lower risk of death for patients with prior PCI. This could be explained in part by the fact that patients already submitted to PCI receive better medical follow-up, minimizing the negative consequences attributed to cardiovascular risk factors.
Patients should be given all relevant pieces of information to make a sound decision about the ideal revascularization approach. According to the guidelines of the European Society of Cardiology (ESC), the most valuable recommendation is provided by the heart team, who plays an important role in decision making, sharing it among different healthcare professionals, patients and family members. 17 It is important that the physician be acquainted with the current guidelines that specify recommendations regarding LMCA revascularization based on anatomical complexity. 19 For patients with LMCA disease and SYNTAX score <22, CABG and PCI are included in class I-B recommendations. For patients with LMCA disease and SYNTAX score 22 to 32, CABG receives class I-B recommendation, while PCI receives class IIa-B recommendation. For patients with LMCA disease and SYNTAX score >32, CABG receives recommendation class I-B, while PCI, recommendation class III-B.
In favor of PCI, Coughlan et al. provided evidence that procedures with current drug-eluting stents are a treatment option for unprotected LMCA lesions in centers with no local surgical support, particularly in emergency cases, such as STEMI and cardiogenic shock, as well as in patients at very high risk for CABG. 20 Stone et al. suggested PCI with everolimus-eluting stents is an acceptable or even preferred alternative to CABG in selected patients with LMCA disease. 21 Analysis of the EXCEL study (Evaluation of XIENCE versus Coronary Artery Bypass Surgery for Effectiveness of Left Main Revascularization) suggested approximately 62% of patients with LMCA lesions were eligible for PCI, and roughly 80% able for CABG. Once again, decisions related to revascularization should be made after discussion among the heart team members, taking into account the individual circumstances, expectations and preferences of each patient.
This study has important limitations that must be highlighted. It is a retrospective study, whose findings are derived from a database of voluntary contributions, subject to errors related to the data input on the CENIC platform, with no systematic evaluation of the outcomes.
CONCLUSION
The adoption of drug-eluting stents in the approach of the unprotected left main coronary artery has increased over the years, as well as stent length. In the sample assessed, no differences were found in clinical outcomes throughout a decade. Acute clinical presentation, left ventricular dysfunction or multivessel coronary artery disease were associated to higher mortality rates in this challenging scenario.
